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Part  I,  1:1:6;  Part  II,  1:2:13 
Biologists  of  Tomorrow,  The,  6:1:5 
Cornell  University  Meetings,  The,  2:5:20 
University  of  Miiuiesota  Meeting,  The,  1:5:18 
University  of  Wisconsin  Meetings,  The,  3:5:22 

I 

IAEA:  World  Clearing  House  for  Nuclear  Science,  12:2:26 
Illinois  State  Natural  History  Survey,  James  S.  Ayers,  8:5:26 
Improvement  of  Instruction  in  California  High  Schools,  Frank  B.  Lind¬ 
say,  10:2:23 

In  Plato's  Grove,  Paul  R.  Gross,  10:5:28 

Increase  of  Biological  Serials — A  Destructive  Trend?,  Fred  R.  Cagle, 
10:1:13 

Independent  Research  Organization  and  the  Biological  Sciences,  'The, 
Frank  C.  Croxton,  7:2:13 

Ingle,  Robert  M.,  The  University  of  Miami  Marine  Laboratory,  5:5:20 
Inland  Education  of  Oceanographers,  Louis  S.  Kornicker,  11:6:27 
Insecticides  in  the  20th  Century  Environment,  George  C.  Decker,  10:2:27 
Institute  of  Fisheries  Research,  The,  Barcelona,  Spain,  F.  G.  Del  Cid, 
6:5:17 

Interdisciplinary  Conference,  The,  Frank  Fremont-Smith,  11:2:17 
Interest  of  Biologists  in  the  WHO,  The,  Maurice  B.  Visscher,  6:5:11 
International  Advisory  Committee  on  Marine  Sciences  of  UNESCO,  The, 
Anton  F.  Bruun,  8:1:12 

International  Atomic  Energy  Agency,  IAEA:  World  Clearing  House  for 
Nuclear  Science,  12:2:26 

International  Congress  for  Cell  Biology,  VIII,  John  S.  Nicholas,  5:1:33 
International  Congress  of  Genetics,  Xth,  J.  W.  Boyes,  9:1:33 
International  Congress  of  Zoology,  XVI,  12:3:40 
International  Council  of  Scientific  Unions  (ICSU) 

International  Frontiers  of  Biological  Research,  12:1:19 
International  Horizons  in  the  Life  Sciences,  12:6:13 
International  Union  of  Biological  Sciences,  4:1:25 
International  Union  of  Biological  Sciences,  The  6:3:10 
International  Union  for  Conservation  of  Nature  and  Natural  Resources, 
Fairfield  Osborn,  11:1:21 

International  Frontiers  of  Biological  Research,  Ronald  Fraser,  12:1:19 
International  Genetics  Congress,  IX,  4:1:26 

International  Genetics  Symposia  in  Japan,  The,  Ralph  E.  Cleland,  7:2:23 
International  Horizons  in  the  Life  Sciences,  G.  Ledyard  Stebbins,  12:6:13 
International  Rice  Research  Institute,  J.  G.  Horrar,  10:6:25 
International  Scientific  Film  Association,  Leslie  P.  Greenhill,  11:3:12 
International  Union  of  Biological  Sciences  (see  ICSU  entries) 
International  Union  for  Conservation  of  Nature  and  Natural  Resoturces, 
Fairfield  Osborn,  11:1:21 

Introspective  Critique  of  Scientific  Society  Conventions,  An,  George  W. 
Fisher,  8:2:25 

Iowa  Lakeside  Laboratory,  The,  R.  L.  King,  6:3:15 
Is  Biology  Obsolete?,  Walter  P.  Taylor,  8:3:12 

J 

lackson  Hole  Biological  Research  Station,  L.  Floyd  Clarke,  5:2:27 
Jacobs,  Leon,  AIBS  Redactory  and  Business  Management,  9:5:11 
James  Geere  Dickson:  A  Memorial,  12:2:21 
John  Simon  Guggenheim  Memorial  Foundation,  5:2:23 
Joice,  Donald  K.  &  Demorest  Davenport,  The  Santa  Barbara  College 
Marine  Biological  Laboratory,  7:3:20 
Just,  Theodor,  The  Scientist  as  Editor,  8:1:14 

K 

Karling,  John  S.,  The  Future  of  Section  G  (AAAS)  and  Botanical  Meet¬ 
ings,  1:2:6 

Kerckhoff  Marine  Laboratory,  The,  G.  E.  MacGinitie,  5:1:29 
Ketchum,  Bostwick  H.,  The  New  Oceanographic  Research  Vessel. 
10:2:19 

Keynote  Address,  Fairfield  Osborn,  11:1:21 

King,  R.  L.,  The  Iowa  Lakeside  Laboratory,  6:3:15 

Klinge,  Paul  E.  &  Shelby  D.  Gerking,  Teaching  the  Teachers,  10:6:19 

Kornicker,  Louis  S.,  Inland  Education  of  Oceanographers,  11:6:27 


L 

Laboratory  of  Hydrobiology,  University  of  Wisconsin,  Arthur  D.  Hosier, 
5:2:31 

Lagler,  Karl  F.,  Training  the  Conservation  Worker:  Preparation  for 
Fishery  Research  and  Management,  4:1:23 
Lake  Itasca  Forestry  and  Biology  Station  of  the  University  of  Minnesota. 

T.  Schantz-Hansen,  5:1:27 
Lalor  Foundation,  The,  C.  Lalor  Burdick,  6:2:15 

Land  Grant  Centennial,  Change  and  Challenge  in  Agriculttual  Educa¬ 
tion,  Henry  S.  Brunner  et  al.,  12:3:17 
Land  Grant  Colleges,  The  Role  of  Statistics  in,  Boyd  Harshbarger, 
6:5:14 

Languages  and  the  Aquatic  Sciences,  Foreign,  Donald  P.  de  Sylva, 
10:6:23 

Lape,  Esther  Everett,  The  American  Foundation  on  Medical  Research  in 
Biological  Perspective,  6:2:9 
Layman  Looks  at  Biology,  A,  Philip  Wylie,  9:3:12 
Lee,  Milton  O.,  et  al..  Preparing  Literature  Citations,  2:2:21 
Leedy,  Daniel  L.,  Biologists  in  the  Field  of  Wildlife  Conservation,  3:2:21 
Lesser,  Sandra  Lloyd,  Marine  Biological  Laboratory,  Woods  Hole,  Mass., 
4:5:24 

Letter  to  all  Biologists,  A,  H.  Bentley  Glass,  4:5:5 
Levin,  Louis,  The  Role  of  the  National  Science  Foundation  in  Biological 
Sciences,  4:5:19 

Libby,  W.  F.,  Atomic  Science,  11:5:25 
Life  is  the  Greatest  Problem,  Edmund  W.  Sinnott,  3:3:4 
Life  Support  for  Manned  Space  Flight,  Charles  H.  Roadman  and  Frank 
B.  Voris,  12:5:53 

Lindquist,  Clarence  B.  &  Edwin  L.  Miller,  Degrees  Conferred  in  the 
Biological  Sciences,  12:1:28 

Lindsay,  Frank  B.,  Improvement  of  Instruction  in  California  High 
Schools,  10:2:23 

Literature  Citations:  How  Biologists  Like  Them,  A.  J.  Hiker,  2:1:18 
Louisiana  State  University  Marine  Laboratory,  Harry  J.  Bennett,  5:3:19 


M 

MacGinitie,  G.  E.,  The  Kerckhoff  Marine  Laboratory,  5:1:29 
Macy  Foundotion,  The  Interdisciplinary  Conference,  Frank  Fremont- 
Smith,  11:2:17 

Maguire,  Bassett,  Exploration,  7:5:14 

Manned  Space  Flight,  Brainerd  Holmes,  12:5:56 

Manpower 

Advanced  Placement  Program  in  Biology,  10:1:23 
Analysis  of  Salary  Data  of  Biologists  from  the  National  Register  oi 
Scientific  and  Technical  Personnel,  An,  9:1:26 
Biologists  in  the  Pharmaceutical  Industry,  5:1:17 
Biologists  oi  Tomorrow,  The,  6:1:5 
Broken  Record,  The,  10:3:14 
Challenge  and  Satisfaction,  4:1:5 
Challenge  of  Biology,  The,  4:2:9 

Comparisons  Between  Biologists  and  Other  Professional  Groups. 
5:3:11 

(editorial  on  manpower),  Oveta  Culp  Hobby,  5:1:5 
Is  Biology  Obsolete?,  8:3:12 

New  Approaches  to  Student  Recruitment  and  Development,  7:1:19 
Opportunities  for  Women  in  Biology,  3:2:24 
Proposed  Scientific  Manpower  Commission,  2:5:23 
Scientific  Manpower  in  Midyear,  4:5:30 

Training  the  Conservation  Worker:  Necessity  for  Background  In 
formation  in  the  Training  of  the  Conservation  Worker,  4:1:23; 
and.  Training  in  Wildlife  Management,  4:1:22 
Vocational  Counseling  in  the  Biological  Sciences,  2:5:25 
Where  Now?  8:1:11 

Marine  Biological  Laboratory,  Woods  Hole,  Mass.,  Sandra  Lloyd  Lesser. 
4:5:24 

Marshall,  William  H.,  Training  the  Conservation  Worker:  Necessity  for 
Background  Information  in  the  Training  of  the  Conservation 
Worker,  4:1:23 

Matala,  Dorothy,  Certification  of  Secondary  School  Teachers,  10:5:21 
Mayor,  John  R.,  A  Report  on  the  AAAS  Science  Teaching  Improvement 
Program,  6:1:8 

McCabe,  Robert  A.,  Training  the  Conservation  Worker:  Training  in 
Wildlife  Management,  4:1:22 

McConnaughey,  Bayard  H.,  Oregon  Institute  of  Marine  Biology,  Coos 
Bay,  6:1:10 

McConnell,  R.  A.,  The  Absolute  Weapon,  11:3:14 
McHugh,  J.  L.,  The  Virginia  Fisheries  Laboratory,  6:1:14 
McNew,  George  L.,  Basic  Concepts  Behind  the  Boyce  Thompson  Insti¬ 
tute  for  Plant  Research,  6:3:5 
Meeting  Circuit,  The, 

Calcium  and  Strontium  Transfer,  12:6:29 
Conference  of  Biological  Editors,  12:2:41 
Conference  on  Science  and  Mathematics,  12:6:28 

(First  Interscience  Conference  on  Antimicrobial  Agents  and  Chemo¬ 
therapy),  12:3:39 

Informational  Macromolecules  Symposium,  12:6:26 
Rutgers  Research  Conference,  12:6:29 
Symposium  on  Enzymes,  12:6:30 
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M«*ting,  To  the  Yo\mg  Scientist  on  the  Occasion  oi  His  First  National, 
Sears  Crowell  &  Frank  N.  Young,  7:3:17 
Meetings,  Some  Old  and  Hitherto  Fully  Described  Diseases  ol  Science 
(VII)  Contributions  from  the  Captive  Audience,  Russell  B.  Stevens, 
3:3:21 

Membership  in  U.S.  Biological  Societies  (graph),  1:1:10 
Merriam,  Robert  W.,  Creativity,  Biology  and  Education,  10:3:21 
Merriman,  Daniel,  The  Bingham  Oceanographic  Laboratory,  Yale  Uni¬ 
versity,  4:5:27 

Message  from  the  Chairman,  National  Research  Council,  A,  Douglas 
Whitaker,  1:1:9 
Meyer,  Samuel  L. 

Botanists  in  Paris,  4:5:15 

(with  Robert  H.  Williams),  The  Oceanographic  Institute  oi  the  Florida 
State  University,  5:2:28 
Meyerhoff,  Howard  A. 

Demand  for  Biologists,  The,  5:3:14 
Proposed  Scientific  Manpower  Commission,  The,  2:5:23 
Scientific  Manpower  in  Midyear,  4:5:30 
Microbiology 

American  Type  Cultiire  Collection,  The,  (A  Museum  and  Distribution 
Center  oi  Microbial  Cutlures),  4:1:15 
Antarctic  Microbiology,  8:3:10 

Evaluation  oi  College  Curricula  for  Industrial  Orientation  in  Micro¬ 
biology,  An,  11:1:15 
Trends  in  Microbiology,  6:5:9 
Microform,  New  loumal  in,  Carlton  M.  Herman,  9:1:31 
Miller,  Edwin  L.,  Degrees  Conferred  in  the  Biological  Sciences,  12:1:28 
Molitor,  Hons,  Biologists  in  the  Pharmaceutical  Industry,  5:1:17 
Moment,  Gairdner,  The  Biological  Curriculum  and  the  College  Entrance 
Examination  Board,  8:5:18 

Montana  State  University  Biological  Station,  The,  Gordon  B.  Castle, 
6:1:9 

Morofsky,  W.  F.  &  H.  I.  Stafseth,  The  W.  K.  Kellogg  Gull  Lake  Biological 
Station  oi  Michigan  State  University,  6:3:16 
Morrill,  James  L.,  Biological  Sciences  and  the  University,  1:5:10 
Morton,  C.  V.,  The  New  Edition  of  the  International  Code  oi  Botanical 
Nomenclature,  8:5:24 

Mountain  Lake  Biological  Station,  Bruce  D.  Reynolds,  4:5:25 
Mount  Desert  Island  Biological  Laboratory,  Warner  F.  Sheldon.  5:3:22 
Mukerji,  B.,  Advancing  Frontiers  in  Life  Sciences,  11:2:21 
Muller,  Herman  J. 

Call  of  Biology,  The,  3:5:4 
Survival,  11:5:15 

N 

Narragansett  Marine  Laboratory,  David  M.  Pratt,  5:3:18 
NASA  Space  Edition,  The,  Hugh  L.  Dryden,  12:5:23 
National  Academy  oi  Sciences — National  Research  Council  (NAS-NRC) 
Biological  Research  in  the  Pacific  Area,  4:1:19 
Committee  on  Educational  Policies,  The,  5:5:17 
Conservation  and  Renewable  Natural  Resources,  12:1:21 
Criteria  for  Preparation  and  Selection  of  Science  Textbooks.  Subcom¬ 
mittee  of  NAS-NRC,  7:5:26 
Hungarian  Scientists'  Fight  for  Freedom,  7:2:21 
Message  from  the  Chairman,  National  Research  Council,  A,  1:1:9 
Some  Opportunities  and  Challenges  in  the  Plant  Sciences,  12:2:30 
Notional  Aeronautics  and  Space  Administration  (NASA) 

12:5:18;  21-70;  74;  84;  90 

National  Conference  of  Editors,  A,  Fred  R.  Cagle,  7:1:28 
National  Register  of  Scientific  and  Technical  Personnel,  An  Analysis  oi 
Salary  Data  of  Biologists  from  the.  Joan  V.  Batterton  &  Hiden  T.  Cox, 
9:1:26 

National  Science  Foundation  (NSF) 

Federal  Support  of  Fundamental  Research  in  the  Biological  Sciences, 
1:5:11 

National  Science  Foundation  Fellowships  in  the  Life  Sciences,  11:2:25 
Role  of  the  Notional  Science  Foundation  in  Biological  Sciences,  The, 
4:5:19 

Summer  Conference  on  College  Biology,  3:5:18 
Support  oi  Research  by  NSF,  11:6:21 
Teaching  the  Teachers,  10:6:19 

National  Society  for  Medical  Research,  The,  Ralph  Rohweder,  6:3:26 
Natural  Science  Program  in  UNESCO,  E.  C.  Stakman,  2:3:12 
Naturalists,  Campers,  and  Related  Small  Fry — Welcome  to  Old  Indiana, 
Frank  N.  Young,  8:3:19 

Nature  Conservancy  Preserves,  The,  Richard  H.  Goodwin,  11:1:17 
Nature  Preserves  Recently  Established  by  the  Nature  Conservancy, 
Richard  H.  Goodwin,  8:3:20 

Needham,  Paul  R.,  The  Sagehen  Creek  Experimental  Wildlife  and 
Fisheries  Project,  6:5:19 
Newell,  Homer  E.,  Science  in  Space,  12:5:24 

New  Approaches  to  Student  Recruitment  and  Development,  Howard  M. 
PhiUips,  7:1:19 

New  Approach  to  the  High  School  Biology  Course,  A.  H.  Burr  Roney, 
9:2:18 

New  Approach  to  Teaching  Freshman  Biology,  A,  James  A.  Peters, 
7:3:14 

New  Approaches  to  the  Curricula,  John  A.  Behnke,  7:1:14 
New  Edition  oi  the  International  Code  oi  Botanical  Nomenclature,  The, 
C.  V.  Morton.  8:5:24 

New  Journal  in  Microform,  Carlton  M.  Herman,  9:1:31 


New  Oceanographic  Research  Vessel,  The,  Bostwick  H.  Ketchum 
10:2:19 

New  Orleans  Conference  of  Biological  Editors,  The,  H.  Bentley  Glass, 
7:3:21 

New  York  Botanical  Garden,  The,  Dorothy  Ebel  Hansell,  7:5:17 
Nicholas,  John  S.,  VIII  International  Congress  for  Cell  Biology,  5:1:33 
Nobel  Prize  Winners  in  Physiology  and  Medicine  (list),  4:1:18 
Notes  on  a  Visit  to  Leningrad  and  Moscow,  Henry  N.  Andrews,  Jr., 
9:5:14 

Nuclear  Technology  as  Related  to  the  Life  Sciences,  An  Undergraduate 
Program  in,  Elmer  Nussbaum,  9:3:20 
Nussbaum,  Elmer,  An  Undergraduate  Program  in  Nuclear  Technology 
as  Related  to  the  Life  Sciences,  9:3:20 


O 

Oak  Ridge  National  Laboratory,  The  Biology  Division  oi,  Alexander 
Hollaender,  7:1:10 

Obold,  W.  L.,  The  Drexel  Plon,  Cooperative  Education,  10:5:23 
Obtaining  Data  from  Space,  Edmond  C.  Buckley,  12:5:64 
Oceanographers,  Inland  Education  oi,  Louis  S.  Komicker,  11:6:27 
Oceanographic  Institute  oi  the  Florida  State  University,  The,  Samuel  L- 
Meyer  &  Robert  H.  Williams,  5:2:28 
Oceonography  and  Limnology 

Bingham  Oceanographic  Laboratory,  Yale  University,  The,  4:5:27 

Duke  University  Marine  Laboratory,  5:2:30 

Hawaii  Marine  Laboratory,  The,  5:1:26 

Hopkins  Marine  Station,  5:2:33 

Inland  Education  oi  Oceanographers,  11:6:27 

International  Advisory  Committee  on  Marine  Sciences  oi  UNESCO, 
The,  8:1:12 

Iowa  Lakeside  Laboratory,  The,  6:3:15 
Kerckhofi  Marine  Laboratory,  ^e,  5:1:29 
Laboratory  oi  Hydrobiology,  University  of  Wisconsin,  5:2:31 
Louisiana  State  University  Marine  Laboratory,  5:3:19 
Marine  Biological  Laboratory,  Woods  Hole,  Mass.,  4:5:24 
Narragansett  Marine  Laboratory,  5:3:18 
New  Oceanographic  Research  Vessel,  The,  10:2:19 
Oceanographic  Institute  oi  the  Florida  State  University,  5:2:28 
Oceanography  at  the  Chesapeake  Bay  Institute,  5:3:16 
Oregon  Institute  oi  Marine  Biology,  Coos  Bay,  6:1:10 
Santa  Barbara  College  Marine  Biological  Laboratory,  The,  7:3:20 
Scripps  Institution  of  Oceanography,  University  of  California,  6:1:11 
University  oi  Delaware  Marine  Laboratories,  7:1:23 
University  oi  Miami  Marine  Laboratory,  The,  5:5:20 
University  oi  Texas  Institute  oi  Marine  Science,  The,  5:5:21 
Virginia  Fisheries  Laboratory,  The,  6:1:14 
Oceanography  at  the  Chesapeake  Bay  Institute,  Dayton  E.  Carritt. 
5:3:16 

Odum,  Eugene  P.,  Ecology  Course  at  Woods  Hole,  8:1:36 
Office  oi  Naval  Research,  Support  of  the  Biological  Sciences  by  the. 
Orr  E.  Reynolds,  2:2:18 

Olive,  John  R.  &  Frits  W.  Went,  The  Future  of  Biology  and  the  AIBS, 
12:3:15 

Opportunities  for  Land  Vertebrate  Research  in  New  Zealand,  Thane 
Riney,  8:2:21 

Opportunities  for  Women  in  Biology,  Dorothy  Alike,  3:2:24 
Oregon  Institute  oi  Marine  Biology,  Coos  Bay,  Bayard  H.  McConnau 
ghey,  6:1:10 

Origin  oi  Life,  Biological  Overtones  of  the  Thermal  Theory  oi  Biochemi 
cal  Origins,  Sidney  W.  Fox,  9:1:20 
Osborn,  Fairfield,  Keynote  Address,  11:1:21 
Osborne,  Harold  F.,  Science  and  Century  21,  10:3:25 


P 

Pacific  Science  Board,  Biological  Research  in  the  Pacific  Area,  Harold 
J.  Coolidge,  4:1:19 

Pan  American  Union,  Section  of  Science  and  Technology,  Cortes  Pla. 
3:5:20 

Passing  oi  the  Fleet,  The,  A.  F.  Carr,  Jr.,  4:5:17 
Paulson,  Richard  E.,  The  Committee  on  Educational  Policies,  5:5:17 
Peabody  Academy  oi  Science,  1876-81,  The  Summer  School  oi  Biology 
at  the,  Ralph  W.  Dexter,  7:1:21 

Pearson,  Paul  B.,  The  Biological  Program  oi  the  Atomic  Energy  Commis 
Sion,  3:3:17 

Peters,  James  A.,  A  New  Approach  to  Teaching  Freshman  Biology. 
7:3:14 

Phillips,  Howard  M.,  New  Approaches  to  Student  Recruitment  and  De 
velopment,  7:1:19 

Piel,  Gerard,  Biology  for  the  General  Reader,  4:3:17 
Pigott,  Leonard  D.,  Biology  Reaches  a  New  Horizon,  1:3:7 
Pincus,  Gregory,  The  Worcester  Foundation  for  Experiment  Biology 
6:3:8 

Pla,  Cortes,  Section  of  Science  and  Technology  Pan  American  Union. 
3:5:20 

Plant  Pathology  in  the  Scientific  and  Social  Development  of  the  World. 
The  Role  oi,  E.  C.  Stakman,  8:5:15 

Plant  Scientist  Called  Benefactor  oi  Mankind  in  50th  Anniversary 
Seminar,  F.  P.  Cullinan,  2:1:17 
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Poultry  Congress,  Tenth  World’s,  T.  C.  Byerly,  5:1:33 
Pratt.  David  M.,  Narragansett  Marine  Laboratory,  5:3:18 
Preparing  Literature  Citations,  A.  I.  Hiker,  Ronald  Bamiord,  Wiliiam 
Duryee,  Milton  O.  Lee,  J.  M.  Sherman,  2:2:21 
Progress  at  Boulder,  Hulda  Grobman,  10:5:19 

Proposed  Chromosome  Nomenclature,  Human  Chromosomes  Study 
Group,  10:6:27 

Proposed  Scientific  Manpower  Commission,  Howard  A.  Meyerhofi,  2:5:23 
Public  Health  Service  Research  Grants  in  Biology,  Ernest  M.  Allen  & 
Kenneth  M.  Endicott,  3:2:19 
Publication  Plans,  W.  R.  Duryee,  5:1:34 

Publication  Process  Seen  as  a  Biological  Phenomenon,  The,  Marcus 
Rosenblum,  12:6:21 

Putnam,  Loren  S.  &  Charles  A.  Dambach,  The  Franz  Theodore  Stone 
Laboratory,  7:3:19 

R 

Radiation,  Everybody's  Business,  C.  W.  Schilling,  7:3:9 
Radiation  Research  at  a  Tropical  Center,  Howard  Boroughs,  11:6:25 
Rapid  Selector,  The,  Ralph  R.  Shaw,  4:3:20 
Read,  Clark  P.,  A  Science  oi  Symbiosis,  8:1:16 
Reelfoot  Lake  Biological  Station,  C.  L.  Baker,  6:1:13 
Reid,  Roger  D.,  Trends  in  Microbiology,  6:5:9 
Reprints:  Nuisance  or  Necessity?,  Fred  R.  Cagle,  8:2:29 
Report  on  the  AAAS  Science  Teaching  Improvement  Program,  A,  John 
R.  Mayor,  6:1:8 

Research  Corporation,  J.  William  Hinkley,  7:2:15 
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Reynolds,  Orr  E. 
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2:2:18 

Rice  Research  Institute,  International,  I.  G.  Harrar,  10:6:25 
Richards,  A.  Glenn,  Biology  in  Germany  Today,  9:1:29 
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Santa  Barbara  College  Marine  Biological  Laboratory,  Demorest  Daven¬ 
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the  University  oi  Miimesota,  5:1:27 
Schmitt,  Francis  O.,  The  Biophysical  Society  ofter  Six  Years,  12:6:24 
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Sonneborn,  Tracy  M. 
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Biology  and  the  Educational  Ferment,  9:2:16 
Some  Approaches  to  the  Teaching  Problem,  7:1:16 
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Training  the  Conservation  Worker:  Resource  Management  Emphasis  in 
Training  Technical  Foresters,  O.  F.  Hall,  4:1:21 
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Norman,  8:2:18 

United  Nations  Educational,  Scientific  and  Cultural  Organisation 
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Council,  1:1:9 

Who  Will  Teach  Our  Future  Scientists?,  J.  Kenneth  Donahue,  5:2:24 
Why  Should  We  Subscribe  to  a  Translation  of  Doklady?,  Helen  P.  Soro¬ 
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Manual  Preparation  of  a  Permuted-Title  Index 


D  uring  the  past  several  years,  we  have  seen  the 
development  and  use  of  several  mechanically  produced 
indexes  such  as  the  key-word-in-context  index  (KWIC) 
developed  by  H.  P.  Luhn  (1).  Biological  Abstracts  and 
Chemical  Abstracts  have  utilized  this  procedure  for 
the  preparation  of  indexes  to  accompany  their  publi¬ 
cations.  Criticisms  have  been  offered  that  the  procedure 
is  too  superficial,  the  selection  of  key  words  is  not 
uniform  or  standardized,  the  indexes  are  too  difficult 
to  read,  etc. 

In  spite  of  the  disadvantages  which  are  pointed 
out,  perhaps  the  greatest  advantage  is  the  timeliness 
and  the  speed  with  which  permuted-title  indexes  can 
be  prepared.  Biological  Abstracts  reports  (see  Vol.  36, 
No.  24,  p.  xii)  that  a  total  of  151,670  items  can  be 
arranged  by  their  computer  in  60  min. 

In  considering  the  many  problems  which  face 
journal  publishers  and  editors,  the  production  of  an 
index  to  accompany  a  given  volume  or  accumulation 
of  several  volumes  has  always  been  a  cumbersome, 
tedious,  and  rather  expensive  procedure.  The  journal 
editor  himself  may  produce  his  index  or  he  may 
depend  upon  the  services  of  a  professional  indexer  (2). 

In  an  effort  to  evaluate  a  system  using  the  same 
principles  involved  in  machine  techniques,  the  BSCP 
has  produced  a  permuted-title  index  on  a  manual 
basis.  In  the  development  of  the  procedure,  several 
basic  principles  were  kept  in  mind :  that  the  procedure 
would  be  adaptable  and  useful  to  the  publication  staff 
of  a  single  scientific  journal,  that  the  procedure  would 
provide  for  a  minimum  amount  of  professional  staff 
time,  that  it  should  not  involve  other  than  conventional 
office  equipment,  and,  finally,  that  it  should  include  a 
cumulative  feature  so  that  the  work  done  for  one 
volume  could  be  easily  cumulated  annually  or  at  some 
other  time  interval. 


We  selected  the  AIBS  Bulletin  for  this  demonstra¬ 
tion  for  several  reasons: 

1)  It  includes  a  relatively  small  body  of  infor¬ 
mation. 

2)  It  has  a  wide  diversity  of  articles. 

3)  An  index  has  never  been  prepared  for  the 
AIBS  Bulletin. 

The  AIBS  Bulletin  started  publication  in  1951  and 
is  issued  six  times  per  year.  The  August  issue  is  the 
convention  issue,  which  consists  entirely  of  conven¬ 
tion  information  including  abstracts  of  papers  read, 
meetings,  programs,  etc.,  and  is  not  included  in  this 
work. 

The  index  for  the  AIBS  Bulletin  covers  twelve  years, 
January,  1951,  to  December,  1962,  and  contains  273 
articles.  Procedure  for  preparing  the  index  follows: 

1)  Preparation  of  entries.  The  title  of  each  article 
was  typed  on  a  3"  x  5"  card.  In  addition  to  the 
title,  the  name  of  the  author,  the  volume 
number,  and  the  page  number  were  included. 

2)  Selection  of  key  words.  The  title  entries  were 
read  by  one  of  our  staff  members  who  checked 
each  key  word  as  it  appeared  in  the  title, 
choosing  those  words  which  were  significant. 
Adjectives,  conjunctions,  articles,  and  other 
nonsignificant  words  were  excluded.  The  ma¬ 
chines  are  not  capable  of  making  decisions  to 
place  a  value  judgment  on  the  true  significance 
of  a  single  word;  for  this  reason,  we  occa¬ 
sionally  find  entries  in  the  machine-prepared 
indexes  which  do  not  have  any  real  indexing 
value. 

In  like  manner,  it  is  extremely  difficult  to 
index  an  article  if  the  title  of  the  article  does 
not  include  words  of  significance  or  meaning. 
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When  the  element  of  judgment  is  added  here 
to  the  basic  procedures  in  producing  a  per- 
muted-title  index,  the  quality  of  the  indexing 
is  improved.  This  is  accomplished  by  the  addi¬ 
tion  of  descriptive  words  or  phrases  to  a  title 
to  provide  indexing  elements.  This  was  par¬ 
ticularly  true  in  the  case  of  the  editorials 
appearing  in  the  Bulletin.  The  editor  often 
provides  his  writing  with  an  eye-catching 
(sometimes  even  a  humorous)  title  with  little 
relevance  to  the  contents  of  the  editorial. 
Editors  are  not  the  only  guilty  writers  in  this 
regard.  The  author  of  an  article  entitled  “The 
Golden  Retriever”  is  not  really  providing  his 
readers  with  any  descriptive  information  per¬ 
taining  to  the  content  of  the  article  itself, 
since  it  does  not  discuss  dogs  but  information 
storage  and  retrieval.  In  an  article  appearing 
in  the  Bulletin  entitled  “Everybody’s  Busi¬ 
ness,”  the  reader  is  not  really  made  aware  of 
the  fact  that  the  article  is  discussing  the  prob¬ 
lems  of  radioactive  fallout.  These  added  words 
or  phrases  provide  meaning  to  an  original 
article  title.  It  can  be  accomplished  in  a  rela¬ 
tively  short  time  with  a  minimum  amount  of 
professional  skill  and  knowledge  of  the  subject 
matter. 

3)  Preparation  of  index.  Following  the  selection 
of  key  words  as  indicated  above,  the  3"  x  5" 
cards  were  given  to  a  typist  who  prepared 
an  Acme  Photo-panel  card,*  As  contrasted  to 
a  machine-produced  index,  and  in  considera¬ 
tion  of  a  manual-typing  problem,  the  key  word 
is  listed  as  the  first  element  on  the  left-hand 
side  of  the  card.  In  the  preparation  of  machine- 
produced  lists,  the  key  word  normally  appears 
as  a  column  about  one-third  of  the  distance 
from  the  left-hand  margin.  Attempting  to 
duplicate  the  precise  arrangement  of  the 
machine-designed  list  is  too  time-consuming 
and  adds  little  value  to  the  index.  The  words 
of  the  title  follow  each  key  word  in  their 
normal  sequence.  The  end  of  the  title  is  indi¬ 
cated  by  a  slash  mark,  and  those  words  which 
may  have  preceded  the  key  word  follow  until  a 
complete  line  is  filled.  The  last  element  of  the 
line  includes  the  bibliographical  reference. 
This  is  indicated  by  the  first  five  letters  of  the 
author’s  name,  the  volume  number,  the  month 
of  each  issue,  and,  finally,  the  page  number. 

4)  The  arrangement  of  the  index.  The  typed 
cards  (1255  cards  or  4.6  key  words  per  article) 


*  These  Photo-panel  cards  are  8"  x  1%"  in  size  and  are 
designed  to  be  shingled  for  photoreproduction. 
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were  arranged  in  alphabetical  sequence  and 
mounted  in  Photo-panels  for  photo  reproduc¬ 
tion. 

5)  Preparation  of  author  index.  In  the  interests 
of  economy  of  space  for  the  bibliographic  nota¬ 
tion  on  each  line  of  the  title  index,  the  com¬ 
plete  name  of  the  author  is  not  included.  An 
author  index  therefore  seems  appropriate  to 
provide  identification  of  the  author’s  full  name. 
From  the  subject  index,  the  main  entry  for 
each  article  was  gathered;  the  main  entry  is 
considered  to  be  the  card  which  includes  the 
title  in  its  normal  sequence  with  the  first 
word  of  the  article  as  the  key  word.  These 
main  entries  were  arranged  by  author,  and 
an  additional  card  for  each  author  was  pro¬ 
duced  bearing  the  author’s  full  name.  In  the 
case  of  joint  authorship,  the  reference  is  made 
to  the  senior  author  and  the  title  of  the  article. 
These  author  entries  were  arranged  in  alpha¬ 
betic  order,  remounted  in  Photo-panels,  and 
reproduced. 

There  are  many  variations  which  might  be  employed 
in  the  preparation  of  final  copy  for  an  index  of  this 
sort.  Although  our  description  has  suggested  the  use 
of  the  Acme  Photo-panel  cards,  the  BSCP  has,  in  fact, 
produced  an  index  by  typing  the  final  copy  directly 
from  the  basic  title  cards.  The  length  of  line  may 
vary  depending  upon  the  final  page  size  and  upon  the 
size  and  style  of  the  t3T)ewriter.  The  editorial  judg¬ 
ment  may  or  may  not  exclude  many  of  the  words  as 
insignificant  depending  upon  the  subject  matter  in¬ 
volved. 

This  procedure  is  readily  adapted  to  a  small  volume 
of  literature  but  is  certainly  not  recommended  for 
use  by  large  masses  of  information  which  are  with¬ 
out  question  a  task  for  machine  operations. 

The  average  use  made  of  indexes  is  accomplished 
by  the  user  recalling  one  or  perhaps  two  significant 
words  that  describe  the  content  of  the  article.  If  these 
words  are  in  any  way  reflected  by  the  title  or  the 
expansion  of  the  title,  it  is  believed  that  the  key-word 
indexing  techniques,  because  of  their  timeliness  and 
ease  of  preparation,  can  be  a  useful  tool  in  locating 
scientific  information. 
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